Objectives-The aim was to study the incidence of cancer among Swedish leather tanners. Methods-A cohort of 2026 subjects who had been employed for at least one year between 1900 and 1989 in three Swedish leather tanneries, was established. The cancer incidence and mortality patterns were assessed for the periods 1958-89 and 1952-89 respectively, and cause-specific standardized incidence and mortality ratios (SIRs and SMRs) were calculated. Results-A significantly increased incidence of soft tissue sarcomas (SIR 4-27, 95% confidence interval (95% CI) 1.39-9-97) was found, based on five cases. Excesses, (not statistically significant) was also found for multiple myelomas (SIR 2*54, 95% CI 0-93-5-53), and sinonasal cancer (SIR 3*77, 95% CI 0-46-13.6).
Many chemicals are handled in leather tanning and processing. Some of them are carcinogens or suspected carcinogens-for example, hexavalent chromium salts, vegetable tannins, chlorophenols, aniline dyes, formaldehyde, methylmercury, arsenic, benzene, and chlorinated organic solvents. ' It is well established that exposure to leather dust, especially in the shoe and boot industry, has caused increased risks for nasal cancer,2 but it is not clear whether tanning and leather processing also increase such a risk. Some results, although far from conclusive, indicate a possible association. '4 An association between tanning and lung cancer has been reported,5-7 but was not found in other studies."9 Slight and nonsignificant increased risks for bladder cancer were found among workers in tanning and leather processing plants,'0'I but not in all studies.9 1213 An excess of mortality in soft tissue sarcomas among leather tanners has been indicated in two previous cohort studies, 3"4 but this was based only on one and two incident cases. In previous Swedish studies an increased risk for pancreatic cancer' and renal cancer,'5 was found, and a cluster of testicular cancer among workers in leather finishing departments has been reported. '6 17 Due to the inconsistent epidemiological results, the International Agency for Research on Cancer has not yet found it possible to conclude whether leather tanning and processing is associated with any excess risk of cancer."' A likely explanation for the varying results of the epidemiological studies is that the chemical exposures have differed between the plants. It must therefore be of importance to elucidate whether specific chemical exposures in the tanning and finishing processes may be associated with risk of cancer.
The aim of the present study was to investigate the cancer incidence in a cohort of workers from three Swedish leather tanneries. The cohort can also serve as a study base for a case-referent study that will allow a more detailed analysis with respect to associations between specific chemical exposures and specific tumours. (Italy) , and domestic oak and pine. Extracts from the mangrove tree were used for dyeing. A small production of leather tanned with chrome alum started in the 1940s. During the first half of the 1960s, the main production changed from sole leather to chrome tanned, coloured nappa for shoes (uppers), suitcases, and leather gifts. Methylmercury was used as a fungicide in the tanning process until about the mid-1950s. It was replaced by chlorophenols, which were in use until 1979. Dyes derived from azo compounds and benzidine were extensively used for the chrome tanned, soft leather. The use of such dyes increased during the last years due to customer demand for leather coloured throughout. The large increase in the production of soft leather led, from the beginning of the 1960s, to a corresponding increase in the use of surface coatings, and thus to an increased consumption of organic solvents. The products used were similar to those used in plant A, although a larger proportion of the coatings were water based.
COHORT Name, date of birth, address, and dates of start and end of employment were obtained for the blue collar workers through each of the three company records. For plant A, the company record comprised subjects employed from 1917 onwards, but was not considered as complete and valid until 1966. The corresponding calendar-years for plant B were 1900 and 1930, and for plant C 1902 and 1946 .
For 92 workers the Swedish 10 digit personal identification code could not be retrieved, and they were thus excluded from the cohort. Another 51 subjects were excluded as they had died or emigrated before the start of the observation periods, and 10 subjects were excluded because they were 80 or older at the start of the observation periods. The remaining 3613 workers had been employed for at least one day before 1987 Cancer incidence and mortality among Swedish leather tanners 
MORTALITY
The overall mortality in the cohort did not differ from that expected (420 deaths observed v 406 expected, SMR 1-04, 95% CI 0-94-1-14; Workers employed for at least 10 years had a higher overall incidence of cancer (SIR 1 -31, 95% CI 1 -10-1 -57) than those employed for a shorter period (SIR 1-09, 95% CI 0-86-1-37; table 5). There was also a tentative association between duration of employment and risk for prostate cancer, but not for lung cancer. No obvious associations were seen with soft tissue sarcoma or myelomas, but the numbers were too few to allow a valid interpretation. Whether the workers had been employed before 1950 or not did not affect the SIRs.
Discussion
The main result of the study was the significant fourfold increase in risk for soft tissue sarcoma. As all five cases were diagnosed at least 20 years after the start of employment, it is probable that the finding is real. The excess of multiple myelomas was not statistically significant, but still noteworthy.
The occurrence of a healthy worker selection into employment has often been found among industrial workers and may distort the results of a cohort study. This phenomenon is characterised typically by a low overall mortality, and occurs because healthy persons are likely to gain employment. '9 This effect is said to decrease with time since entry into the cohort. In concordance with our previous observations on workers in other Swedish plants offering unattractive work tasks,'>" no healthy worker selection was found among the leather tanners. We suggest that a major reason for this has been the low Swedish unemployment rates, which has not allowed the management in some industries to be very selective when employing workers.
As nasal cancer is a rare disease, large cohorts are needed to evaluate small or moderate risk excesses. In the present study two cases were observed v 0-5 expected, which is not conclusive, but adds some further circumstantial evidence for the hypothesis that there is an increased risk for nasal cancer in the shoe and boot industry.'4 On the other hand, our study did not add any evidence for an association between leather tanning and lung cancer. A higher proportion of smokers among industrial workers than in the general population,'23 is a more likely explanation for the slight increase in risk. The present data did not support associations between leather tanning and renal or bladder cancer. A numerical, but not significant, 50% increase was found for pancreatic cancer, which gives some support for the findings in a Swedish community based case-referent study.8
A slight and non-significant excess of prostate cancer was found among leather tanners. No specific environmental agent for prostate cancer has been identified, despite indications of an excess risk for farmers, metal workers, mechanics, repairmen, machine operators,24 and workers manufacturing nitrate fertilisers."
Chlorophenols sometimes contain high levels of polychlorinated dibenzodioxins and dibenzofurans (PCDD/Fs),26 and consequently blood sampled from two of the tanners in plant A showed increased concentrations of these compounds.27 Soft tissue sarcoma is the neoplasm most consistently associated with occupational exposure to PCDD/Fs although some studies do not support this hypothesis.28 Moreover, an increased incidence of soft tissue sarcoma has recently been reported in one of the 2,3,7,8-tetrachloro-dibenzo-p-dioxin (TCDD) contaminated zones around Seveso.29 Chlorophenols have also been used in the Tuscan tanning industry where an excess of soft tissue sarcoma was indicated.'4 The most plausible explanation for the increased incidence of soft tissue sarcoma in the present study is thus exposure to chlorophenols. Four of the five cases of soft tissue sarcoma had been employed during periods when chlorophenols were used in the plants.
An increased incidence of multiple myeloma in farmers has been ascribed to occupational exposure to herbicides possibly contaminated with PCDD/Fs.30 This has gained some support from the finding of an increased incidence of myelomas among women from one of the TCDD contaminated zones around Seveso.9 The non-significantly increased incidence of multiple myeloma in the present study may of course be a spurious finding. It is, however, noteworthy that a simultaneous excess of both soft tissue sarcoma and multiple myeloma in a cohort in which exposure to chlorophenols contaminated with PCDD/Fs has occurred. In an ongoing cohort based case-referent study, the impact of exposure to chlorophenols, benzene, halogenated organic solvents, and other carcinogens, will be analysed. 
